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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a detecting apparatus 
by which a random defect can be detected by a method 
wherein a first frame memory, a second frame memory, a pixel- 
information comparison means and the like are provided and 
pixels between two frames which are adjacent on a time base 
are compared so as to be judged. 
SOLUTION: For example, when an arbitrary pixel (i, j) in a 
frame K is changed, the comparison result of an address (i, j) in 
a comparison means 13e does not agree. A disagreement 
result responds to a control signal 14a from a control signal 14, 
a scanning mechanism 1 1 is turned, and the image sensing 
range of an image sensing device is moved by one pixel portion 
to the horizontal direction. An image in a frame K+1 in an image 
sensing device after its movement is overwritten on an image in 

a frame K-1. That is to say, it is stored in a first frame memory 13b. A correction means 13d corrects 
an address (i+1 , j) so as to be designated regarding a frame memory after its movement when an 
address (i, j) in a second frame memory 13c is designated. Consequently, respective pixels in the 
frame K and the frame K+1 are compared. When they agree with eachother, the pixels are judged to 
be normal, and, when they do not agree, the pixels are judged to be a random defect. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new equipment which detects the 
pixel defect generated irregularly and momentarily during use in a detail about the pixel 
defective detection equipment of a 2-dimensional solid-state image pickup device. 

[0002] 

[Description of the Prior Art] Although it is used for all the applications for capturing an 
image from the features of a small light weight and low power, none-izing of a defect is 
fairly difficult for the 2-dimensional solid-state image pickup device which arranges 
many photo detectors in the shape of-dimensional [ 2 ], and constitutes them in order to 
make a detailed photo detector from high density on a small semiconductor chip. 
Especially the so-called monolithic mold that unified the charge transfer device (CCD) 
has complicated structure, the inclination is still stronger, and detection of a pixel defect 
is indispensable. 

[0003] Drawing 4 is the outline block diagram of conventional pixel defective detection 
equipment, and 1 is a 2-dimensional image pickup device (it may abbreviate to an "image 
pickup device" below) which picturizes the image of the arbitration visual field range 3 
through a lens 2. The photo detector of a large number by which this image pickup device 
1 was arranged in the shape of-dimensional [ 2 ] (for convenience [ by a diagram ] 3x3 
components la-li), It has charge transfer device lj which transmits the output of each 
photo detector outside. The image output from an image pickup device 1 After being 
changed into a digital signal with A/D converter 4, the frame memory 5 which has the 
same storage capacity as the number of pixels of an image pickup device 1 once 
memorizes, and the contents of storage of this frame memory 5 are read in order of the 
address, and are outputted outside through the defective pixel judging circuit 6. 

[0004] Here, when the defective pixel address from the defective registration ROM 7 has 
inputted and the read-out address of a frame memory 5 is in agreement with this defective 
address, after taking relief measures, such as transposing the pixel information on that 
read-out address to the pixel information on the last address, against the defective pixel 
judging circuit 6, it outputs outside. 

[0005] 

[Problem(s) to be Solved by the Invention] However, if it was in this conventional pixel 



defective detection equipment, the address of a defective pixel needed to be beforehand 
written in the defective registration ROM 7, and since it was what can respond only to a 
clear defect, there was a trouble that it could not be coped with at all in a random defect 
which is generated irregularly and momentarily while in use. 

[0006] In addition, what depends the crystal defect of a semi-conductor substrate etc. on 
the existence of a trap recognized a factor as a random defect, for example is known, and 
very much, rarely, although it does not generate, since the dependability of a system is 
remarkably spoiled for an application ( for example, focus equipment of a video camera) 
which follows a target by pixel resolution-of-the-identity ability especially, this kind of 
random defect is the trouble which cannot be overlooked at all. 

[0007] Then, this invention aims at offer of the useful technique in which the random 
defect generated irregularly and momentarily while in use is detectable. 

[0008] 

[Means for Solving the Problem] The 1st frame memory and the 2nd frame memory 
invention according to claim 1 remembers the frame image from a 2-dimensional solid- 
state image pickup device to be by turns, When the comparison result of a comparison 
means to compare the pixel information on the same address of said 1st and 2nd frame 
memories, and said comparison means is coincidence, When the comparison result of an 
output means to output the pixel information on the address used as the candidate for a 
comparison, and said comparison means is an inequality, When the comparison result of 

1 pixel or a migration means to move several pixels, and said comparison means is an 
inequality about the image pick-up range of said 2-dimensional solid-state image pickup 
device while picturizing the frame image of the order of degree storage, It is 
characterized by having an amendment means to amend the address of said 1st or 2nd 
frame memory which memorized the frame image of the order of degree storage to this 
migration direction and hard flow only several migration pixel minutes by said migration 
means. 

[0009] In invention according to claim 1, two inter- frame pixels which adjoin each other 
on a time-axis are measured, when it is coincidence, normal is judged, and in the case of 
an inequality, a random defect is judged. The frame memory invention according to claim 

2 remembers the frame image from a 2-dimensional solid-state image pickup device to 
be, An extract means to extract temporary defective pixel information out of the pixel 
information on each address of said frame memory based on predetermined criteria 
information, The pixel memory which memorizes said temporary defective pixel 
information, and when temporary defective pixel information is extracted by said extract 
means, While picturizing the frame image of the order of degree storage, the image pick- 
up range of said 2-dimensional solid-state image pickup device 1 pixel or a migration 
means to move several pixels, It is characterized by having an output means to choose 
and output the pixel information which compares with the pixel information equivalent to 
the temporary pixel information on the frame image of the order of degree storage the 
temporary pixel information memorized in said image memory, and is equivalent to the 



temporary pixel information on the frame image of the order of degree storage in the case 
of an inequality. 

[0010] In invention according to claim 2, an operation equivalent to invention according 
to claim 1 is acquired by one frame memory. 

[0011] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained 
based on a drawing. Drawing 1 - drawing 2 are drawings showing the 1st example of the 
pixel defective detection equipment of the 2-dimensional solid-state image pickup device 
concerning this invention. For a scanner and 12, as for a digital disposal circuit and 14, in 
drawing 1 , a 2-dimensional solid-state image pickup device and 13 are [ 10 / a lens and 
1 1 / a control circuit and 15 ] the image use sections (for example, display). 

[0012] Although a lens 10 is equivalent to the lens 2 of the conventional example ( 
drawing 4 ) and it carries out considerable [ of the image pickup device 12 ] (notes) to the 
image pickup device 1 of the conventional example, all of a scanner 1 1 and control 
circuits 14 and a part of digital disposal circuit 13 are peculiar to this example, notes: - 
the number of pixels of the image pickup device 12 of this example - the number of 
pixels of the image pickup device of the conventional example ~ a part for at least 1 train 
~ or it is different at many points by one line. Hereafter, the number of pixels of the 
image pickup device 12 of this example is conventionally made into many nx (m+1) one 
train. However, n is the number of pixels per train, m is the number of pixels per line, and 
frame size is nxm (reason after-mentioned). 

[0013] First, a scanner (migration means) 1 1 is explained. According to the control signal 
from a control circuit 14, this scanner 1 1 can move by 1 pixel or several pixel unit in the 
image pick-up range of an image pickup device 12, and can use the "scan means" 
indicated by JP,63-193678,A. This scan means enables it to move perpendicularly per 1 
pixel, and horizontally in the image pick-up range of an image pickup device 12 by 
reflecting the light from this vertical-scanning mirror in a horizontal scanning mirror, and 
leading to an image pickup device 12 while reflecting the light from a lens 10 in a 
vertical-scanning mirror. Moreover, it has a predetermined inclination for the light from a 
lens 10 in this official report to "optical axis as other scan means, and the example which 
spaces light transmission plate" pivotable as a core, and leads an optical axis to an image 
pickup device 12 is also shown in it. Although not limited especially, the scanner 1 1 of 
drawing 1 is the latter scan means. That is, while a scanner 1 1 has a predetermined 
inclination to an optical axis 16, in an optical axis 16, it has light transmission plate 11a 
pivotable as a core, and the angle of rotation is finely controlled by control signal 14a 
from a control circuit 14. 

[0014] Next, the configuration of a digital disposal circuit 13 is explained using drawing 
2 . Although the similar block is drawn on drawing 2 up and down, please take notice of 
an upper block (A) for the time being. A digital disposal circuit 13 is equipped with 
frame distribution circuit 13a, 1st frame memory 13b, 2nd frame memory 13c, 13d of 



amendment means, comparison means 13e, and 13f of output means, and the detailed 
function of these each part is as follows. 

- Frame distribution circuit 13a: Distribute the frame image of the nxm size from an 
image pickup device 12 to 1st frame memory 13b and 2nd frame memory 13c per frame. 
Signs that distribute the image of K-l frame to 1st frame memory 13b, and the image of 
K frames as follows is distributed to 2nd frame memory 13c by a diagram (A) are shown. 

- 1st frame memory 13b and the frame image which was able to be frame-memory [ 2nd ] 
13c: distributed are memorizable — it has an address space for a nxm pixel (storage 
capacity) at least. A current frame image is memorized to either and the frame image in 
front of one is memorized on another side. 

- 13d of amendment means: Although it reads to the memory address list of 1st frame 
memory 13b and 2nd frame memory 13c and the address is generated, when the further 
below-mentioned "migration of the image pick-up range" is performed, it has the 
function to perform address amendment for returning to the address before moving in the 
address of a migration frame image. 

' - Comparison means 13e: Compare the pixel information on the same address of 1st 
frame memory 13b and 2nd frame memory 13c, and judge coincidence/inequality. When 
there is neither a case where there is no change in the image of the image pick-up range, 
nor a random defect, coincidence is always judged, but an inequality is judged when 
change of a pixel unit appears in an image (those of a random defect with fear). 

- 13f of output means: While having judged coincidence by comparison means 13e, 
choose and output the image information of the address which became a candidate for a 
comparison among the outputs of the frame memory (drawing (A) 2nd frame memory 
13c) which has memorized the newest frame image. 

[0015] In such a configuration, supposing th e arbitration pixel (it considers as a pixel for 
convenience (i, j)) of K frames change s, the comparison result of the address (i, j) in 
comparison means 13e of drawing (A) will become an inequality . It is told to a control 
circuit 14, and control signal 14a from a control circuit 14 is answered, a scanner 1 1 
rotates, and the result of an inequality moves by 1 pixel horizontally in the image pick-up 
range of an image pickup device 12. 

[0016] The frame of the image pick-up rangeafter migrati on is shown in drawing (B) as 
K+l frame . In addition, although each part of drawing (B) is written in a separate 
paragraph on account of explanation, it is the same as each part of drawing (A). The 
image o f K+l frame is overwritten by the image of K-l frame. That is, 1st frame memory 
13b memorizes. The pixel of K+l frame equivalent to the pixel (i, j) of K frames is a 
pixel which shifted to the 1 -pixel horizontal direction (i+1, j). 

[0017] In case 13d of amendment means specifies the address (i, j) of 2nd frame memory 
13c, although the address of 1st frame memory 13b also specifies (i, j), about the frame 
memory (1st frame memory 13b in this case) which memorized the frame after migration, 
they add " 1 " to "i", amend the address, and usually specify (i+1 , j). 



[0018] Therefore, with the comparison means of drawing (B), the pixel (i, j) of K frames 
and the pixel (i+1 , j) of K+l fram £^j ll be measu red. In this case, sinc e coincidence is 
judged, it is identified that it is not a rando m defec t but a true ima^e chan ge, and the pixel 
(ij) o f K frames or the pixel (i+1, j)^o fTt+I fra me is taken out outside by 13f of output 
means. 

[0019] On the other hand, since only the pixel (i, j) of K frames is the random defec t 
which changed momentarily w h en the pi xel (i, j) of K frames and the pixel (i+1, j) of 
K+l frame are not in agreement, in this case, the pixel (i, j) of K frames is thrown away 
and the pixel (i+1, j) of K +l frame is taken out outside b y 13f of output means. 

[0020] As mentioned above, according to this example, a momentary pixel change 
generated while in use is detected, a random defect can be j udged, and the exceptional 
advantageous effectiveness which is not in the conventional technique in which the 
dependability of the system which follows a target by pixel resolution-of-the-identity 
ability especially is sharply improvable is acquired. In addition, in the above-mentioned 
example, when an inequality is judged in the state of drawing 2 (A), although a scanner 
1 1 is controlled and the image pick-up range is moved, it does not restrict to this. The 
image pick-up range may always be moved for every frame. 

[0021] Drawing 3 is drawing showing the 2nd example of the pixel defective detection 
equipment of the 2-dimensional solid-state image pickup device concerning this 
invention. In drawing 3 , for 20, as for a scanner (migration means) and 22, a lens and 21 
are [ a 2-dimensional solid-state image pickup device and 23 ] control circuits, and since 
these are equivalent to the lens 10, the scanner 1 1, the image pickup device 12, and 
control circuit 14 of the 1st example, they do not dare add explanation. 

[0022] For a signal detecting element (extract means) and 25, as for pixel memory and 
27, the signal write-in section and 26 are [ 24 / the address translation section and 28 ] the 
output sections (output means). The detailed function of each part is as follows. 

- Signal detecting element 24 : It has frame memory 24a for one frame for memorizing 
the frame image from an image pickup device 22. Furthermore, when the predetermined 
function to extract temporary defective image information out of the pixel information on 
each address of a frame memory based on criteria information and temporary defective 
image information are extracted While ordering it migration of the image pick-up range 
to a control circuit 23, it has the function to output the image information of the address 
(for convenience (i, j)) concerned, and the image information of the considerable address 
(for convenience (i+1, j)) of degree frame to the signal write-in section 25. In addition, 

of the considerable address of degree frame expresses the movement magnitude of 
the image pick-up range. Here, predetermined criteria information is pixel information 
typical [ at the time of random defect generating ] (or typical), for example, is the 
experiential pixel level information on a random defect pixel. 

- The signal write-in section 25: It has the function to write the image information of the 
address (i, j) when judging temporary defective image information in the pixel memory 



26, and also has the function to output the image information of the considerable address 
(i+1, j) of degree frame to the output section 28. 

- Pixel memory 26: It is the memory which has the storage capacity for at least 1 pixel. 

- Address-translation section 27: Although the image information of the address (i, j) 
memorized in the image memory 26 is read and it outputs to the output section 28, 
perform amendment processing which makes this address (i, j) in agreement with the 
considerable address (i+1, j) of degree frame in that case. 

- Output section 28: Compare with the image information of the considerable address 
(i+1, j) of degree frame the image information of the address (i, j) read from the image 
memory 26. Outputting one of image information in coincidence, in the case of an 
inequality, it rejects as what the image information of the address (i, j) depends on a 
random defect, and it outputs the image information of the considerable address (i+1 , j) 
of degree frame. 

[0023] According to such a configuration, when the same effectiveness as the 1st 
example can be acquired, since what is necessary is just to have one frame memory and 
the pixel memory 26 for at most 1 pixel, compared with the 1st above-mentioned 
example, there is a characteristic merit that memory cost can be held down sharply. 
However, what is necessary is not to interfere practically, and just to adopt the 
configuration of the 1st example, if anxious since it is new that the number of random 
defects generally becomes 1 pixels or more although this example cannot respond to the 
random defect of the amount exceeding one per frame. In short, it should decide by to 
which priority shall be given between memory cost and dependability. 

[0024] 

[Effect of the Invention] According to invention of claim 1 and two publications, the 
random defect generated irregularly and momentarily while in use is detectable, and 
according to invention according to claim 2, a frame memory is made into one piece and 
memory cost can be reduced. 
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[0016] 9Wtt<^MRKffl^>7 U-Att, 0(B) 
fc % K + 171— AfcL-CSt-T&l.. H (B) 
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t^-^tCOTfc*. K+17U-A»Ifll K-l 
7U—AOB«fc±##£ftl><, S171/- 
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rtUc^ifc ( i + 1 . j ) . 
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